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TRACTOR LAW

And
RULES FOR OFFICIAL TRACTOR TESTS*
Board of Tractor Test Engineers
0. W. Sjogren, E. E. Brackett, C. W. Smith .
Acting Manager of Tractor Tests,
F. R. Nohavec.
I.

THE LAW

PURPOSE

OF THE LAW

The Nebraska Tractor Law, known as House Roll 85, 37th session, (Chapter 218, Laws of Nebraska, 1919,) which became effective
July 15, 1919, was enacted to encourage the manufacture and sale of
improved types of tractors and to contribute to a more successful use
of the tractor for farming .
It was thought that the best method of accomplishing the se objects would be to require a tractor of each model sold in the State
to be tested at the State University and to have the result s of these
tests made public.
PROVISIONS

OF THE LAW

Full text of the law as amended by Senate File 172, 40th Session, (in force March 25, 1921) will be found in the appendix to this
bulletin. Stated briefly the provisions of the law are:
That a stock tractor of each model sold in the State shall be
tested .and passed upon by a board of three engineers under State
University management.
That each company, dealer or individual offering a tractor for
sale in Nebraska shall have a permit issued by the State Railway
Commission. The permit for any model of tractor will be issued after
a stock tractor of that model has been tested at the University and
the performance of the tractor compared with the claims made for it
by the manufacturer.
That a service station with full supply of replacement parts for
each model of tractor shall be maintained within the confines of the
State and within reasonable shipping distance of customers.
RESULTS-A

WARDS

Th ese tests give reliable information on the power capacity and
fuel consumption of each tractor and also some information on endurance. Farmers and dealers find this information useful in selecting
tractors.
Manufacturers also find the results of va lue to their sales
and engineering departm ents .
It should be kept clearly in mind that these tests are not competitive. It is not the purpose of the tests to show any one tractor
as being the best. No prizes, medals, or awards of any kind will
be given, other than a statement of the performance of each tractor
under test.
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The res u lts of the sixty-five tests made in 1920 are summar ized
in Bulletin No . 177, Agricultural Experiment Station, University of
Nebraska, Linco ln, which will be mailed on request.
II.

THE TEST

PROCEDURE-EQUIPMEN

T

1. All Tractors will be delivered for test to the University Farm,
Lincoln, Nebraska.
2. Fue ls. All tests are made on the lowest grades of fuels sold
throughout Nebraska on which the tractor manufact urer claims tha t
his tractor will operate; that is, if the manufactu r er claims that his
tractor will operate only on gasoline, it is tested on the lower grades
of gasoline sold within Nebraska.
If the manufacturer
claims that
the tractor will operate on two or more distinct fuels (for instance,
gasoline and keros ene) it is tested on the least volatile of these fuels,
that is, kerosene.
If the manufacturer
so desires, the tractor is also
given test (d) Art. 11, on the other fuel or fue ls on which the tractor
is claimed to operate.
Fuels are supplied by the University and charged to the manufacturer at current prices.
All fuels are tested and measured in accordance wit h Art. 7.
3. Lubricants. Manufacturers are asked to specify the kinds and
grades of lubricant to be used on the different pa r ts of each tractor
te sted. The se lubricants are supplied by the Univers ity an d charged
to the manufacturer
at current prices.
All engine oils are tested and measured in accordance with Art. 7.
4. Manufacturers' Representa ti ves and Tractor Operator s. Representatives of manufacturers are welcome to be present during the test ,
but none of them is permitted to h andle the tracto r nor any testing
equipment dur ing the test except by authority from the engineer-i ncharge or some person des ignated by him.
The manufacturer
should have one representative
present during
the test whom he shall designate as his official representative
with
authority to act .
It is desired that a representative of the manufacturer be present
at all times during th e test to see that the tractor is operated proper ly
and that the test is fair in every way to the tractor.
5. Belt Tests.
These tests are made with an electr ic dynamometer of 150 H. P. capacity.
This dynamom:eter is driven thru
an extensi on shaft mounted on two double-row ball bearings and
carrying a paper pull ey 10 inches in diameter with a 12-inch face .
The tractor is belted to this pulley.
The following belts are supplied by the University:
1 5-inch single fir st quality leather belt, 50 feet lon g.
1 6-inch 5-ply friction surface rubber belt, 60 feet long.
1 8-inch 4-ply friction surface rubber belt, 80 feet long.
1 10-inch 5-ply stit ched canva s belt, 100 feet long.
The tractor manufacturer may select any of t he belts mention ed
above or may supply his own belt.
Tractors are given credit only for the power deliver ed to the
dynamometer.
6. Drawbar Tests. These tests a1·e made on a half-mile track.
This track is not level, but has severa l short gra des, none of whic h is
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greater than 3½ per cent. The condition of the track is kept as
nearly uniform as possible by dragging, rolling, and spr inkling when
necessary.
To prov ide a drawbar load that can be kept constant during a
test and which can be adjusted to suit different sizes of tractors, a
dynamometer car or loading machine is used. This loading machine
consists of a tractor cha ss is with an electric generator mounted in
place of the engine and driven by power from the drive wheels of the
machine as it is pulled by the tractor under test. The drawbar load
is adjusted by adjusting the electric load taken from the generator.
Th is loading machine ha s a capacity up to about thirty drawbar horse
power.

For

larger

tractors,

additional

loads

are

pulled

behind

the

loading machine .
•
The drawbar pull is registered by a traction dynamometer which
is attached betwe en the tractor and the dynamometer car.
7. Meas uring Fuel, Oil and Water. The quantity of fuel used in
each part of the test ( except (a), Art. 8) is determined by weight
and the quantity reduced to gallons at 60 ° F. For brake tests a tank
is placed on a sca le and set at the same heig ht as the tank on the
tractor.
Fuel is drawn from this tank on the scale during the tests.
For the 10-hour drawbar test either of the following methods may
be used:
Fir st method: Fill the tank to a measured level at the beginning
of the test. Fill to the same level at the end of the test, weighing
the fuel put in.
.
Second method: Drain the tank at the beginnin g of the test. Fill
the tank , weighing the fuel put in. Drain the tank again at the end
of the test, weighing the fuel drawn out. One of these methods may
be more convenient and accurate with some tractors and the other
method with other tractors.
A sample of each· order of fuel received is tested at the Mechanical Engineering Laboratorie s.
The quantity of oil used is determined with standard gallon, quartt,
and pin t measures , or by weight when more convenient. The quantity
used in the complete test is determined as accurately as possible. In
most cases it is not practical to determin e the amount of oil used
in each separate part of the test.
Sampl es of all engine oil used
are tested at the Mechanical Engineering Laborator ies. In the case
of recirculating oiling systems the oil is also tested at the end of the
tractor test or wh en the oil is drained.
Quantity of water used in each part of the t est (except (a), Art .
8) is determined b y measuring the height of water in the radiator or
tank at the beginning of the test and filling to the same level at the
end of the test, weighing the water added. If necessary in order to
secure accurate results, the water added is heated to the same temperature as the water in the radiator .

RULES AND DETAILED DESCRIPTION OF TESTS
8. Test (a).
Limberin g- up Run. The principal obje ct of this
run is to take out the st iffne ss likely to be found in a new machine.
Record of any repairs or adjustments made and of oil consumption,
loads carried, and actual running time are kept by an observer.
Tractors in this run are used to pull drag s and rollers in mainta ining the cinder track and for any other drawbar work that may
be convenient .
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The loads pulled are: Approximately
one-t hird load for approximately four hours , approximately
two-thirds load for approximately
four hours, and approximately full load for approximately
four hours,
a total of approximately 12 hour s actual running time.
Reasonable additional time will be allowed for this run if desired
by the manufacturer .
The tractor is operated by an employee of the tractor manufacturer.
9. Test (h).
Brake Horseoower Test at Rated Load. Th e object of this t,est is to show whether or not the tractor will carry continuously its rated load on the belt and to show fuel consumption at
rated load.
The tractor is given as nearly as possible its rated load. Th e
governor is set to run the engine at rated speed
If the tractor will
not carry its rated load at rated speed, this test is made at the
greatest load it will carry at rated speed.
The test begins after the temperature
of the cooling fluid has
become constant.
The duration of the test. is two hours continuous
run with no change in load or in tractor adjustments.
The tractor is onerated hy an emplovee of the University.
Brake Hors epower Test at Varying Load. The
10. Test (c).
object of this test is to show fuel consumption and governor control
when the load varies.
All adjustments are as in test (b) , Art. 9.
The time and load s are as follows:
10 minutes at rated load ( or load carried in test (b) Art 9) .
10 minutes at maximum load.
10 minutes at no load.
10 minutes at one-fourth load.
1O minutes at one-half load.
10 minutes at three-fourths
load .
The tota l running time is one hour and the test is without any
If the load changes make
engine stop or change of tractor adjustments.
readjustments
necessary, the final report of test will state that suc h
was the case.
The tractor is onerated by an emplovce of the Universitty
11. Test (d). Brake Horsepower Test at Maximum Load. The
ob.iect of this t est is to determine the greatest load the tractor will
carry on the belt for one hour . at rated speed.
The governor is set to give full onening of the governor valve
and carburetor is adj11sted to give maximum nower at rated speed.
The test begins after the temperature of the cooling fluid be comes
'!onstant.
The durati on of the te st is one hour continuous run with
no change in load or tr acto r adjustment.
If the speed changes during the test enough to indicate that conditions had not become constant when the test was started, the test
is reneated with the necessary change in load.
The tractor is onerated by an emplovee of the University
12. Test (e). Brake Horsepower Tei::t at Half-Load
The object
of this test is to det ermine fue l consumotion at half-load.
The brake is set to give one-half of the torque developed in test
(b) Art. 9.
The governor is set as in te st (b) Art. 9. The carburetor is adjusted to give mo st economical operation at this load.
The test begins after the temperature
of the cooling fluid ha s
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become constant . The duration of the test is one hour continuous run
with no change in load or tractor adj u stment.
The tractor is operated by an employee of the University.
13. Test (f) . Draw bar Horsep ower Test at Rated Load. The
object of this test is to show whet h er or not the tractor will pull its
rated drawbar load continuously, and to show fuel consu mption on
drawbar work.
The test is made on the track described in Art. 6.
The governor is adjusted for rated engine speed, with carburetor
set for minimum fuel consumption consistent with satisfactory
operation.
The load applied is the rated load at the speed of travel obtained
with the gears set as recommended! for plowing. If this load proves
to be an overload, it is reduced until the engine sp·eed is up to rating
and the slippage of the drive1·s on the ground is not more than the
board of engineers considers reasonable for the track.
The test begins after the load is set and the temperature of the
cooling fluid has become constant.
The duration of the test is ten
hours actual running time, as nearly continuous as possible, with constant load. Record is made of the time and reason for each stop, also
of any adjustments or repairs made on the tractor.
The tractor is operated by an employee of t he Universi ty .
14. Test (g) . Drawbar Test at Maximum Load. The object of
this test is to determine the maximum drawbar pull which the tractor
will develop on the track.
A series of runs are made with governor and car buretor adjustments as in test (d) Art. 11, in plowing gear and load applied until
engine is running at rated speed. Additiona l runs may be made for
other gears.
Records are not kept of fuel, oil and water use d. The engine is
thoroughly warmed up before this test starts.
Recor d is made of
drawbar pull, rate of travel, wheel slippage and engine speed for
each run.
The tractor is operated by an employee of the Un iversity.
15. Test (h) . Miscellaneous. This test is conducted to make observation on any special features of the tractor and may include work
on inclines, turning radius, effectiveness of brakes, and any other
features which may seem to require special observation.
The tractor is operated by an employee of the University.
16. Endurance. It is not possible in any reasonab le length of
test to determine the efficient life of the tractor;
however, it is possible to detect any features that will give continual troub le. Record
is made of all replacements, repairs, adjustments, and cleaning; also,
of any difficulty in the operation of the lubrication, cooling, or any
If an undue amount of wear is suspected
other part of the tractor.
in any part of the tractor, it may be taken apart for examination at
the end of the test .
17. Application for Test.
Tractor companies desiring to have
tractors tested make application on a form supp li ed by the Agricultural Engineering Department, University Farm, Linco ln, Nebraska.
This form calls for specifications of the tractor .
Tractors are tested in the order in which offers of the tractors
for test come to the University.
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TRACTOR LAW

Section 1. That on and after July 15, 1919, no tractor or traction
company shall be permitted to sell or dispose of any model or type
of gas , gasoline, kerosene, distillate or other liquid fuel tractor engine in the State of Nebraska, without first having said model tested
and passed upon by a board of three competent engineers who are or
shall be under the control of the State University management.
Each
and every tractor presented to the State University management for
testing, shall be a stock mode l and shall not be equipped with any
spe cial appliance or apparatus not regularly supp lied to the trade.
Any tractor not complying with the provisions of this section shall
not be tested under this act, nor the result certified.
Sec. 2. Such tests to consist of endurance, official 1·ating of
horsepower for continuous load, and consumption of fuel per hour or
per acre of farm operations;
the re sults of such tests to be open at
all times to public inspection.
Sec. 3. The State University management after having duly tested
any model of liquid fuel traction engine shall certify the results to the
State Railway Commission.
Prior to the issuing of a permit by said
commission to any liquid fuel tract ion engine company to do business
in the State of Nebraska, the official tests of the University shall be
compared with the representations
of the tractor company as to
horsepow er rat ing for not less than ten consecutive hours of continuous load, fue l used for developing such hor sepower, and any
other representat ion such company shall make, and in case any
such representations
shall be found false, the State Railway Commiss ion shall deny the company manufacturing 01· assembling such tractor,
the right to do busine ss in the State of Nebraska, except as hereinafter provided.
Sec . 4. Likewi se, the State Railway Commission shall deny to
any liquid fuel tractor company the right to do business in the State
of Nebraska which shall be found, on complaint of two or more bona
fide customers residing within the State, to fail to maintain an adequate service station with full supply of replacement parts within the
confines of the State and within reasonable shipping distance of said
customers.
Sec. 5. Application to the State University management for te st
of a tractor shall be accompanied by a fee of two hundred and fifty
dollars ($250,00) paid to the State University
management
as a
partial reimbursement for the cost of such test.
Payment shall also
be made upon presentation of the proper statement for costs of all
fuel and oil consumed in making said test.
Sec. 6. Provided further, that the failure of any model of
tractor to come up to the repre sentations of the company manufacturing or assembling same, shall not prevent said company from
placing on the market, other models of tractors that do comply with ·
spec ification s and ratings . Any model of tractor that fails in the
official test to come up to the company's own specifications, may be
retested after alteration and remodeling.
Each and every permit issued under this act shall specify the
model or models included in such permit to sell.
Sec. 7. The report of the official tests herein provided shall be
posted in the Agr icultural Engineering Department of the State Uni-
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versity and in such other places as may be designated by the State
University management.
The same shall be incorporated in the annual report of the State Railway Commission.
Sec. 8. Provided, that no tractor company sha ll use the results
of said tests in such manner as would cause it to appear that the
State University management intended to recommend the use of any
given type or model of tractor in preference to any other type or
model. It sha ll be unlawful for any tractor company operating in the
State of Nebraska, to publish extracts from such official tests for advertising purposes, without publishing the entire report.
Any infraction of the foregoing provisions shall re sult in the
suspension or denial to any company so offending the permission to
do business in the State at the discretion of the State Railway Commission.
Sec. 9. Tractors shall be tested by the State University management in the order in which they are presented for such tests, and
no discrimination shall be made for or against any tractor company
in any manner whatsoever.
Complaints against the violation of this
provision shall be heard and adjudicated by the State Railway Commission.
Sec. 10. After July 15, 1919, any gas, gasoline, kerosene, distillate or other liquid fuel tractor or traction company selling or offering for sale in the State of Nebraska or any automobile, implement
or other company or individual operating in behalf of such tractor
company or on their own behalf who shall after the date specified, sell
or offer for sale in the State any model of liquid fuel tractor eng ine,
without having in his possession a permit from the State Railway
Commission to sell such model of tractor as he is offering for sale,
the same shall be deemed guilty of a misdemeanor.
On conviction such misdemeanor shall be punished by a fine of not
less than $100.00 nor more than $500.00 for each offense, in the
discretion of the court.
Sec. 11. The State Railway Commission shall have full authority
to enforce the provisions of this act, both by denial of permit to do
business in the State and by due process of law to compel compliance
therewith.
(5 M)

